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(54) BLANKING APERTURE ARRAY, MANUFACTURE THEREOF AND APPARATUS AND 
METHOD FOR CHARGED PARTICLE BEAM EXPOSURE 

(57)Abstract: 

PURPOSE: To enable execution of an excellent charged 
particle beam exposure by a construction wherein a base 
having apertures with blanking electrodes arranged in (m) 
rows and (n) columns two-dimensionally and m-bit shift 
registers numbering (n) and impressing voltages according 
to pattern data on the blanking electrodes are provided. ft 
CONSTITUTION: A blanking aperture array 1 arranged two- 
dimensionally is employed for forming the sectional shape of 
a charged particle beam in a desired pattern. Apertures 2 in ^ 
the array are arranged two-dimensionally in a matrix in the 
longitudinal and lateral directions. Each aperture 2 is 
provided with a pair of blanking electrodes 3a and 3b, and by 
turning ON/OFF a voltage applied thereto, the beam passing 
through the aperture 2 is deflected/non-deflected so that 
the beam is applied or not applied to a material to be 
exposed. The voltage impressed on each blanking electrode 
is set in accordance with the desired pattern of the * 
sectional shape of the beam. A pattern generating element 4 
generates the desired pattern and a driving mechanism 5 

supplies each blanking electrode with an ON/OFF voltage according to the desired pattern. This 
constitution enables execution of an excellent charged particle beam exposure. 





* 




9 


•a 








£) 


ft" 


•0 






ft 


•a 


■Q. 


c 




1 


■D 


ft 




io 






9 


•e 


©: 


Sa 


9 




■b 


•0; 


9 


c 


k 






■a 






el 




■d 


•a 


•Q. 


■0; 


9 






§ 


O 




9! 




j i 









LEGAL STATUS 

http://wwwl9.ipdl.inpit.go.jp/PA 1 /result/detail/main/wAAALYaOdtDA403 1 747 1 5P 1 .htm 1 0/23/2007 



Searching PAJ 



Page 2 of 2 



[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://wwwl9.ipdl.inpit.go.jp/PAl/resuIt/detail/main/wAAALYaOdtDA403 1 747 1 5P1 .htm 1 0/23/2007 



©Int. CI. 5 

H 01 L 21/027 
H 01 J 37/09 



B#H4#ItJT(JP) ® fir HP tfa fil & W 

(a) ¥3-174715 

mm^ jfi^sa#^ ¥^3^(1991)7^293 

A 9069-5C 

7013-5 F H 01 L 21/30 3 4 1 B 

mmm* 21 (£29H) 



©ft SI A 
©ft S A 



©^ P ¥2-124636 
@tt SI ¥2(1990) 5 ^15B 
©¥l(1989)5fll9B®B#(J ?)®&m ¥1-126121 

i§ * m - w^JiimJiwm+KE±/hBa4'ioi5#tti g±ai*5t&& 

£ * « ^ W^JI|i:JI|^m c t 3 IKE±/hBa4 J 1015#tfi *±ffl*tt*tt 
V ± ii * * & it ttJRJIIlRJlWrlf+JREi^Ba+lOlB** 



91 KB 8 

1 . 56 W © £ «! 

7 5 y /Htfi (3a. 3 b, 19a, 
1 9b. E i , E. ) <* £ <D T /< - ^ + (2. 
I 9 c, AP) a<4>tt<it>mtfn?iJKr.&7cR 
fl^n/cSfc ( 7 5,1)0) i:, 

tt * i W < l'« 1 . 2 , - . n) Cfci^T 
- ? + Vm®®®? y > * > 7%i&K'< ? - > 

1/ i>X * ( 5 . 1 9 d ) *< n fiS»tf «p ft-t I* * C 
(2) fiUK n AS© ^ 7 h U i>X ^ ( 5 , 19d) 



i 9 e) ^»i^nti^:t^1$att4l»* 

(3) WEn«©i/:7hl'S>X*<5. 19d) 
li #1 IB m ff n Jfli:RJil$^/:7/<-f + (2. 

i9c. AP)<D«-ffc?6^Tia:<t«3nri>^c 

(4) iEnfla©i/7 (5, 19d) 
\t % * * ffj E m ft n Jli: K n * n T /< - ^ + 

(2. 19c, AP)Otf^^JCOft^<QF*3IC^> 

^7^>r«I(3a, 3b. 19a, 19b, 
Ei , Ei ) ^flljrasn, ©Fmltn^JKEflldn 

l&tfSt2®^D 7 ^ (CLK, , CLKt ) © 



4$Sfl¥ 3- 174715(2) 



/<-f t 7 Mo 

(5) WenflCD£/7hU^X^(5, 19d) 
li, X* ffiEmtT n flldKflld ft fc T /< - f- + 

(2, 19 c, AP)©fr;fr[6j©te*llSrtK2flB 
©-<>'<-* ( Q i - Q « ) £ ®i © Y - h 

( Q . ) TBmr&&LTli&tti:Lfc[s]8S&* 
# 2 © Y - h (Q. ) TfflailJHIffittLT^*), 

(3a, 3b. 19a, 19b. E ■ , E • ) ^ 
***>/*7$-£*m 1 &tf#2©?D? ? 

( c l k i , clk. > oftmfofrtstv ^nn* 

(6) ffiEnffl©:/:7bU>>**(5. 19d) 
I* . **lfiEmffn?!llw«^£ftfcy/<-^ + 

(2, 19c.AP)Off:fttii0tt?IIAKlfl 
©-<:/><-* ( Q i . Q, ) RCM «© Y - h 



(0. ) tttttl/tl*ttHfcs/7K^^ 

©W*li»B;r*^7>*>jr*«(3a. 3b, 
19a. 19b, E,. E,)^ftJJ)0<*ft,&m 

*t n ?ii \z & yij $ n tz 7 /< - * \ © n # fsj © t& * 

1*3 K & Y - 1 & $ 

ZO?o,^ (CLK, , CLK, ) © fff # JSl # 

«fti^ntt^:u«ffitr4W*i i - 3© 

(7) ffJEn<B©^:7hUi>X*(5. 19d) 
I* , WE K»I*.TlI*l*IWttiEffl 
TF-JKttofcfcEEfc fefilET^-** (2, 

1 9c, AP) ©BUET'^^^^r^ffi (3a. 
3b, 19a. 19b, E , , E , ) C 81 ft U , 
ttT^-f- + ©- »lill*«lll«jEffl(rffl^i&n 

-j|Eiiio77> + >r7/<-f t7M e 

(8) ||EinffnWi:EMinfcT/<-f t (2. 
1 9c. AP) ac/KiJEnfla©i/7hb^^^ 



(5, !9d)*I*tt (64,-85) fc-T*T 
U -f ri< Ifo E & *S (7 5, 110 ) K ffl i& (ft 14 ft L 
TKi^nt^Ki*«att4»*i 1 ~ 7 

©■p^rn^-BEUt©:?? > yr/<- 
* t t t/ -r o 

(9) fflE*ffi( 6 4, 6 5 ) ©ftiiK , *Tg£fl2 
ffl©0fl PS0 (6 6A) Rtfi?T2'<*-:/©^l*© 
ajfl?L^1f ^r>->^ (6 6B) ©9*'>tt 

(a-^^HJeiifi (75. no ) cjecri* 

>+>r7/<-f t7M. 

00 *#{*gjfi (no ) i:7tt4fettftj| 
(112) *Jfcfi£L, ^©±irxtf^ + ^i-^fi£S 
IS (1M ) ^J&fiSc-r 418 • 

& x tr * * •> + ji & g i k . 0'<-ny- 

*t\ ^J^|pj»rj^fi5t L, *©fr\ *>J # r«i © > ? h u 
VX**re^»©*ISJK--*t©fc«ttS©BflQ£ 



i»wp©-^©?affi©-^ ( e i ) ^i/y hu 

i>* * ©fcJ&tt©ai73H8£m& L> ffctf (E» ) 

>r7y<-f t7MOfiii^S, 
flD ~#©fc«ft*©0flP£^&-r*Xgf*, 

©<W22©ttff(r. *ffliB©fc (116 ) 

ftSBBCttftflg (118 ) tJ^^f Slit, 
fcf6fctt*&« (120 ) ££*t©/ffrtKJtt»3 

#«©/»^©iafl5rffl©x^^ + i/t^^fifBfc 

J:t;^tt^tt»lB*Sffifi!l^^x y ^>/LTKr 
£U &*ffilffl©¥*f*affi*»®ffl* * r-'< 
x»f >^l/t(»*Lt-il!0tft4IIi*»t 
«:tt«li:t*ll*«l 0E»©^7>*> 
H/<^t7 u << ©Sifitffco 
03 y7>+>/Iffi (3a, 3b, 19a, 



- 5 - 



—194— 



3- 174715(3) 



19b, B ■ , E.)fffc©7 + (2. 

1 9 c. AP) iJ<'S>*l < fckmfTn^KZltfcrcK 
?i];*ftfc&tS (7 5. 110 ) 

^T'<-ttTI/-( (1, I 9A) iffl^tR^ 
7>*>/«ffilcftiin^*fcl£T&7/<--^*£ 

(2 2) J:©2Sft**fc (2 4) * llifet ^Utt 

BS 7 7 >*>/T/<-f tTU-fli* i fl! K *>' 
\1 f * Vmt&O'l 7 y * > 7* fcflB Iw 

^*^£(2S©'<*->r-$M::#-?fcttE£en 
Jot 4mb"ir hl/i?^^ (5, I9d) 

1 9A) l*> lUKmtf n flu: E ?»I £ n * 7 - 

+ ( 2 . 19 c, A P) Rc;ilEnlffl©^7 h 
\s i> x ? (5 , 1 9 d ) * 1 *tt ( 6 4 , 65) 

fcr*7u^*<ifB*<s (7 5, no ) 



09 HlianliaOi/7 hl/i^^^ (5, 1 9 d ) 
I*, flff 01 n If ? hr^WI»CA^$n4fi1JE^ 

ifrtt WE*? 1 - S> (2 2) ©#®£tfffiE<§ 
ft IR £ ^ & ( 3 5 , 1 7, 2 0)©«(S]li^Ky 
^ > + > try '< - ftTM (1, MA) tl 
ffi£n'<*->ffc£ftfct"-A#&*r-i>-t© 
lUEJSfttffc (2 4) ±©PlUttfiir»lt^*J: 

©ffilEtt* fcf- ABftSSRo 

07) ffi8enfl0©t/7hUS>**(5. 19d) 

*-r/r-*£?o? ? K £ £ U T - # K ^ 7 h 
^i:LT^5:t*1?att5W«li 2-1 5 

So 

08 ME77>t>^7^-ft7M (I, 
I 9A) \t. *ttffi^MPW, *TgJfiJ&fflMDgtf> 



^-^ + ©ffiPJ£&©fiJr3'<*->K£5E'f*J: 
5KUTtt*C*£1$tat-r*»#E! 2 K «t © 

04) ffJ&'>:7hl/>>X*<5. I 9 d ) It « S 

> CT ftffi (3a, 3b, 19a, I9b. E,. 
E i ) K{K&LT*>7 /<-?• + ©& jn]£ElrS?& 
fiDftb'-A (219 ) *AWUT*-a 

09 |irfc^ J 7>4 i >r7/<-f--r7U-<(l. 
1 9A) TStK3ft'<*- Wis <*nfcffJEffi mitt 

(35, 1,7, 20>£3£KWr*Ct*#ffi4: 

-r ?t i 2-1 4 © •? "& i^-r n^-EE©© 



fc^^f > , ^i'* < r^^fcn i © * ? 

(7 5A. 75B) t> * Ml ffi JB M □ tt , 77> 

ggKia«l^^ij2 $ nt H -5 » 2 ©v * ? (75B, 
7 5A) Zm*.. ZtHoO^^^it. IIO^ 
^©7/<-f t7l/^f«l2;|l^li]&«lffi^HllPT 
£> »K £ 2 ©v * 7 ©*r£J§J&ffl M P CTR tf* r 

*m*E i 2 fc«©fflmtft* tr-i*B 

tT-A$e£ft* (BC, , BG,)£fii*.T,B 

tt^lSHtt^f-AJSifS (I, I 9A) t, 

• : F©7 U «< ©S-fffCiG o T> *©«■# 
^tr/<^->r-^irt««5?a£E*E|i3lni-r^mf'y 
h©i/7KUi>^^(5, I 9d) 

tA*ti'<»7 7 (6, I 9e) c, 



- 9 - 



— 195— 



-10- 



3- 174715(4) 



•■r- i> (22) JlVUKM* (24) ^#«tir * 
fflia!i«**a ( 3-5 , 17. 20) 

fitf 8£ '< y 7 t (6. 1 9e) it n ffi <D %il is ? 
h 1/ i> 7s 9 ( 5 . I 9 d) ^> Bit^*0^O 

n ti9 © 7 hu^x^li^o^i:iEot-» 
IC *> 7 h fib ft U , 

tfHSX-r- (2 2) <D&® 
(3 5*. 1 7, 20)CD<gfS]ti > Bif£ffiJ&tt : F : 

tr - a ?6£ * © v m m z ti'< 9 - > <t $ n tz t - 

(21) ffE>< » 7 t < 6 , 1 9 e ) fr< n {ffl © is 
iiE3^^^->-r~^© (ft KtelEffl 7= - * £ 

- l i - 

& * m a ru k (ic) oaasEt«ft6^ 
& sr ft r «> * <> 7 * ► »; v r 9 7 - 1* » ft Aa Jm 

X<Dfc#a<0. 3 Attn HffiTfc*o t^U, ft** 
BAtli, 0.1 tin ^TOCS^JnX^O.OSjum fi( 

tfttf, ft Jffl £ , (i S £ fc> & > 9 4 <9 9 9 - 

>r 7 7 > h\ ««it©^n*t->Tfeftk©yv 

4 C b i t yt'J^IMy-hLSlORfiWte 



3 . % >jj ® ft la ft f & "J 

7*7 >*>y7'<-f t7M^ffll^:l5?lf4?- 

ft 10 * , IS 6 * « « > 9 4 v 9 9 ->r v 
7 > h\ «9fffl»Cffff fltt04TK*i rt'TttftO 'J 

rat* *c t*@wt 

^7>*>r7/<-f t7Mli, 7*7 >*> 

9 - 9 lZ&->tz1B.E$:®to? ZmV y 

2/7 H/-n^n«i^nim:«lfiltf 5. 

*& D Jn* 7*7>*>ry/*-~^i'7u>f, -to 

-12- 

h^i:UTffifflt4'K'< > h f-^fi, ?4 

i/;V7^?s, RfraWffiJBt/tc*r-5©i*:7*7>* 
>/7'<-f t7M^fflf4H^Ot)©9 

h**l^2ffi»v^, 0. 1 ximSgE 

fx^T'**'**)*/!, - 7* K o jft 
T?P3ffi^^^o ftfe^ Xf->i/n>-?Z9UQW*l 
tt?tf-z»ff5fcftSa, siSffii7/<-fti:« 



-IS- -14- 

—196— 



<$Bfl¥ 3- 174715(5) 



212 li> ft«l2l4 ( t' - A * ffi S W K ft (ft * * 

k**4>* — a s -tt/cia^ u k t* -** ofl 

i*gS2l2a£ffc;fr© U > XTWttffltf®2]2b£J&/* 

It^i. xf>i/;i/7xni3 I*. itW2H ic 

-stLTBflp^n^^rsffi^ais?t2i3atffiao 

&0£U><*->3«ft213b*£$;iXJ&l£;*n 

d CDftttfllJSKfc 1>X, A#fl!ltf®2i2a^<& 
a AM ttffil*. ft ft® ft 18 21 1 Kck*<SrS]ft 
IC* ->Xfc* fli*!*. *Ig*§J&i8ie?t2l3a* 
mW?Z*B>'&. tf- A|i^ffi212aOttSAIcA«t 
U - >3iS?Ul3b£ JSttT fsJfc 

[SHRIKES bX, f - A©J$ao212a^© A tt flt 

-15- 

©xr>^;uv*?£ftj£Lxfcux<en£ i 

b> iffl a< 0 K tr nc * )t> s 3? U < x ;u - 7 9 h £ <S 
T$ S*S$£f3^XH*o 

c ©ftS^fclfffcr £ bX. 2 &tc# 

$\\z&nz t\t~7 ^ y * y * + r i> << * 

Xr>^vx?(Dfrt>>)lcg9:tf*c i: rt< & 8 £ 

<o&n'< 9 - v m* <D? ? > * y 
x * * «, 

2 aCTcWK-fc^X. WP^K^tw^^ > + > 



rt< £ <t L . Xf>^^-77 J^2I3 £ iffl # L . fflfit 
fflJ*®212bA> «b!iJ# #tffttA214 CK^^K 

#2 3 0(c) (d) iafy'>i^;nc 
/<*->©-<W£/^U, (5)12 (b) i::n«o®'< 
^- >©7^ ? J:T©E^I^!B*^fo 
213b, 213cliK«l©a^fflJlI «t < &t>t\Z><9 - 
>T*0> C © 1 o X > Xli&teT^t-^Cffi 

«sr ffia ^ ^ ^ it x . K»*fcii*©att»o»H 

M P 21 3a li -fflJO h ffi ft -6 J: 5 K LX ft Wt * c 

tx, tr- a «rffi*<r nft etc bxsMt tx (^i 

£'<*->213b. 2I3CK ttStr * i: . B*'<*- 

*< ? - > iz & & z t\ tz v - j+ \z x x m x ff < 0 
* u , & * x u , x x > •> a v * ? a > taa© 

-16 — 

j-Vt*-**::*****. fll *. I* ; & ?l <D -5 S . 

be £ jra f * t > -tc^iiSiab/citt^tr-Aiidfi 
h$nxe~A#ftWflSKajx#tt^o X. 

j8 U {ft T /< - f- + T ^7 y h $ n r IS t' — U ft 

*4ffii::JBl#2ft*. 
»52 40 UC0tt*t-^Bft&ffi©«E*^ 

A A Kffifci: A/m* ^c/»^> (iiaj^dn. 

U > XO L o X> ^l^f-yST<D 
7MB AAti^IffiSr^^fVi/^t^Kft^n 



-17- 



—197— 



-18- 



3-174715(6) 



< •> 7 h £ ft * o :©i/7 h^f, 7 - ^ + T U 
BAAO^WDOt>/t7liA-^->j> h 
d - 7 PCTLK J: 0 <t to ft , 3no-7PTC 

©0©MDI4ffift7 r <f*7£ffi > MTIiffi^r- 
y«H> D/Alifi>^b7tD7iSI!iac;«l8 
C/S I* 2 Ktc* >/t 7t»IR&&/«»& 

1*200 X 200 mown*®*., cn^lof:!^ 
tf- A 14 ft* 200 X 200 *0^h'-/.i:/,C6. W 
Q 14® * \Z * > / * 7 oJ&& ti (0 V s d©200 X 
200 flOKy hTtt«02^Sia^^St>r: t 

14 U >XTffi/J> U ffl*.(40.0lMn> © , ft*200 
X 200 $ , /ei m x 4 // m © G§ # K JR £ £ 

- J 9 - 

*S?if5HTt^) , 5 *tn ©ttKIOO *©5 
-f>T>K^^*-X^^fiR-r^fcJ6{Ci4, 1 IB T 
*f"5«£ici4, ftkRfc©&*£ofc$j??i:::fcc> 
T 14 0. 025 jum ©7 -<>7 > KX^-^/<^ - > 
* c: t ##5? t * Cftl4a^^T 

14 1 0 JS T t> 0. 25 /x id 7-{>7>Kx^-x*<^ 
8T*0, 0. fB ©5-r>7> K^^-Xlitt 
ffittKUSIfifcttttifcT I4&*#, I 0JB©K*&/< 
* - >(4 ^ B K T t> * m * T 14 /J li o 

ttzmmus & © & ic <> a * 0 & ft 7 ? > * > 

a ti>fcft*K2*i::81:ffi£ft*a<, 
*©te^v-f > €■ ^ ^ ii tr c tu. ft^fcasisu 

S£^T, 2^7c77>+>/7/N , -f t7Mli 

*IWn©*8^*Hi::E*LT*://*7t-.6c 



0.02//m SBHr L^W* *#ri<aj#ttC'©T\ 7 
7>+>77/<-f t7M*iaU:(B*0 
f - A {4 O x ;n ffi Jb -V \ 4 ft* i (4 ffi 4 -> T ftH fit 

fcC^T200 X 200 - 4 7j fl9 © O N/O F F ffi 
*ft a<ffl®77>+>/7/<-f t7M<0 
«-^OJ|£«i:^^4c tli^STIi^^, fl);U4 

0 m OS f OttAC J 5 ^ in tf^f T 
I Oixm x | 0/iD) 0W!P*x r f >jr?|^L, 
*©$SaK 3000 A IIJE©&^ffiMbm£m/8LT, 
lP©2o©^(S]f 4|i:nrxf> (W) T 
Effi^^filct S S i © & & K 5 utn W<Z>tt* 

z ® s a* w<t>a*.k{z&®& 
£Mn©j£ffii:&ftttmfttt{ff^£tt4^*c t 

/><<#S??&*o 200 t? 200 fll©tt*£KlKtt>< 
* - > £ 5? * A: #> li 14 > #l*0l»70i;fl 

- 2 o - 

HK. h'-AffliE©raia^*<5<, 7/<-^ + 7 
U*KAIt**k--A©M&$©&ffi*«9--14 
C?o**-/<ft©5a##?fr©*«5-l!fe) ©ffliE 
l4*>BSIB)TtltiE-*-*ri<, a{»nXm|a(D2ft 
7c7Mi:«ot7A'-f + ft^Jt|^:fU, ffl 

©2rfc»IU::«k*^*->©;fcO/JfflD*<i:fl:^ 
T<S*, C ©iSfcfll£toIE©&ftEl4 J:Effi|g$5 

±E©JP*2^7C^7> + >7'T^-7 c t7U 
f*ffl^*8ft«H(4, 9? £03 56-1 9402*1 

© Y - ns^^/ur^-f tTi/^*fflt>«: 
«fi§^©K«*att©y - h <gn^» 

#£#tUTfc4>-f$fclfT(4>j:i>©-C« ffi X <o 

B2«u4<*&fc$tTfc *„ y- nsra-catitT 



-21- -22- 

—198— 



#Bfl¥ 3- 174715(7) 



Iffl P £ 1 fll C rtf I J 3fe fc 1 fcjf? 5 > * V 7 7 
/<-f tTMIi, & J: ic & ^ d; 5 U H ® ri< £ 

< , * A-/*© 1 al* 1 »T»Hr* A -5 

I C 83! £ -t © S * K I* EC b 6 n * -5 K tt ^ . 

4 i 9 9 - >7 v O > h\ fttt&O XftZ t oT 

>r©w&t8f£;&fc£ia«T*::t£BratT* 

4>©Tfc*c 

L*L,te^«ai*f*l*©-C. > 7 h 1/ * * few© 
S*t>te*remrftOi£A*«fc©fe©K**#E 

- 2 3 - 

Y \, kVV Y l > V 7s 9 \Z X -> T JM 8J £ 

£©BJJKfc->T®l»tam5©«-*^> 

£§Mfr£©'<*->r-*££&**®IST<fc 

*„ 

- 4 -Cli, 2fc7cffifl)©7 

><-7 c .i'2©ma^6«>-5Je^ffl«(c*»^6BfTa 

8*/<^->*. *T/<-ft2i:«3t«F/ 

* • «£ & (sJ » gfl 8 I* * © K * h/^-l/r-*© 
£fT©7>*&IBffl&fc5^3tK £*?©&*!© 

- 2 5 - 



A£«5^©fe©lctTKl>^^«BrtfrJR^pTjjBlc-r 

±&<Dto titi? ? y * y 77 '*-- 
W«tt*lf-ABft;&fc*»fftr*£*#*»W 
©EKftb©SM?£*o 

A©HrffiJ&tt*iff2/<* - XCfcJ&T *©K, 2 
*7cK^J©^7> + >r7/<-f tTU-f l £ ffl 

h »J ?Xtti;:2fc5ceW3ft*. «■ T /< - *■ + 2 

'<-**2*a*e-/**ffiisi/#ffiflu KB 
Tfc k ** ir t- - a a< jm *t u * tz \t m at u t* i* <t -5 c 
r *«. 

- 2 4 - 

2B7fc'< * - > i:-at5c 

© & t* ? h©f ~^^§m7A-f t 2 © 7* 7 
»gfl6<*, afctticti C P U?fc Z'<9 

t7M l©&f?©B8a&«ffl5^#K'r* 
C©t'-i*j£J^7(i¥£Ji^g:Xr>->^fc 

5 11, *>7 hU^X^^^fl)«$tlTfcO, t** 

oi7i:*^®7/<-f t 2i:«t?Mi:0N/ 
0 F Fffi©K«*ta:J7*^S^/ < £^©T. 7"7> 

- 2 ft - 



—199— 



#BB¥ 3-174715(8) 



(£2609) 

u^©#i&JffifflRtfc:tt*ffl^**&^KttS 

#20 (a) i:^t«k^i:, **M«TttT 
'<-f- + £mfrn^C-&7cE?l|Lfc:/5 > * > 
/7/<-f tTl/-f l 9 A^fflhip I 9 c #7 
19a, 1 9b»7/<-f t 1 9eH 

7 Ms ? X * I 9 d * & IK * fc C ft £ n <ffl © ^ 

>< 7 7 r 1 9 e "Mi, ft ftf * § 0 © '< 9 - 
>r- 9 ZAJl? tit, Cftli0B£, ff, WX 
K « -> T K 7 Mb U . * © #J # ft n l: 7 hfot 

-21- 

t--A©B£*©fc©*ffl8DLTf7tt7Cfct>ij 

b it ® 2 0 ( a ) ©1 o07/<-.f t 1 9 clZffl 
ft o T 7 U >f 1 9 A T I* m f? n flllC 2 ft tc 

#20 (b) T 9 I I* 3 PSi/'i=» 
>81S 9 5 0«Si:tt4, 9 2 <i n §2J§ 9 6 ©SI 

DC. V*fln** 0 9 3 l*c:ft*©PI8fc nIB© 
l?ffiic^^$ ft* p n tt£, 9 7 tt«b9D8ft«(K 
T3i**»JIR> 9 8l2Jfc1»flK 9 4lilHia!£ffiT 
ttE^tafroT^***®? U-+f#;£AW 

#58&u c ft*<«* tr-A e b t iTiatfT < „ 

* /cm 2 0 ( c ) T 9 9 Itftfttt* V- K* 
104 1*7 y - KWff, 100 1*3*8:© 101 
)02 li^VVJB, 103 litettfff 
Tfc*„ fcftttiiftlOl l=«E*3to*» *fc£A0t 



tf n?'li:Ki»^:tf 5 t, '<»7?l 9 e ^ li 

1 B © n If 7 K 2*1B©nfc , 7K-mWS 
© n fcT 7 homa-CA7J-r*o '< 7 7 t ) 9 e 14 n 

tr 7 h ^ 7 u ^m* pr»nt piposi t r * t * in 

B n tf 7 h , 2 n B n bf 7 h , - © JQ T n AS © V 
7H^^n 9d^WB»iz«*L* C ft b I* 7 

Oy9iZX*)i/7h2tXXft< 9 

A J) ? - * c I* , 0J&/<*->r-*©fl&<::* 
fcjEr-**^©*::fca<T£*o t - & & # 

9igtK«iE*tf/n. ft7fcB*ffl©*S*fi fc H 7 

© IE li . HJg^^-^r-^U^iBjtffl^^ 

^moMiEli, 0J&'<?->r-*£teIEir* 
(fiBI, *ic:ir*) #fc©fl!u ftttftteiEi:: 

#20 (a) ©7/<-f tTM I 9 A U , * 
©£(*£0*£^llfr©©t:-A£##U & 7' 7 
>+^«ffil 9a, l9bT<Ifot"*/UttV> 
T fc" - a /< * - ><b * fir *l "5 o c © >< * - > it it % 

-28- 

#2 0(a) (OT/<-f t7M 1 9A*ffl^' 
fc IS it -n m «• , 3J3@t$il^btt^f5o 

$30 (a) t, 2 4 a ti x /n 2 4 <c j£ $ 
ni^ft©f 77", 4 llif-7^Ji©«7t-r^$ 
0J&'< * - > £^-f„ C©00'<*->4 1 £m 
(f n *J K K # L , 0 © * 6 0r ( M % * fc 14 K 7 
h) * " I ' , ttHBf* " 0 * T«fcf fc, 
*->x-;Mi#30 (f) © D , © *0< 'X * « 
'< 7 7 y I 9 e^f*C©/<*-:/r-*©ifll$K 

2 n ft , ^ *) s /< 7 7 t 1 9 e li C © J 

2^11^, ••^nffi9©->7hl/^X^] 9 d 
^$fcArtt> ^H/^n 9dtli:n^ 

W<0 \ nftKr>i^X it. i>7hl/i>X*l 9d© 
r - 9 it #30(b)©fto<ttv>r-*"l" 
®7/<-f t I 9 C o fctS^ t"- UO)b 
1^2 4O0r2ttI^fttf$n5, 2 3nJB©/< 



-28- 



—200— 



-30- 



3- 174715(9) 



*->x-*t>ArtLfc«reTli!&3(g (c) © 
ftK'XtK'SHB. 4 Tfl 9 t> A* l,fctt&-CI*[6j 
0(d) ( e ) ■» © ftl< /X * . 
:©J:^i:T^-f t7M I 9 A J: "C I* , '< 

< # ft U T t? < «, tt-»TC©**TM**xA24 

±© tr- a AWttat # ft lt tf < o 

W T I* £ ni* & ft 3 *\ 0rfiRifc»$(ffli:'i4* 
fc-- ju cDOrsjj&jffli-ctT^ t>. c ©flfoMia-Ctt, 

0 x /> 2 4 fe#ftLTl>*i:-fft «**©#©*&£ 
xr-y Ox/n) »ft^(Sitt"-A 
{Siajtffa^U*** ® 0m:: <k * IE fi I* x < 

afr*, c©**Ti*igfti$[B)A<fc^?»>x*a<s 

c © tt I W B tt « W ffl i , m ^1 S li ft ft lw 19 
S ft f8J li > T/<-f tTU-f i:f-; ' 1 " 

-31- 

E»tt»ft:fi{&)8i)£?T>X -5 o 

Z © J: -5 K , 2^7C/<^->(fc$nf: t'-A^ 
£ ft U >X # <*> , ^offftttfcjLTIiffritatfTB 
jtt^^Tfeit, £fi©/<* - y r - * £ft 
2p«k<^7>+> /7/<- f t 7 M I 9 A*/: 
lit-A»t*^BC. r B G i Zttbttl&tt.* 

>f-^©**/<777 l.9e^{fcfc?-<5«£, 

/<^->±©#tt®<i*>-itasife^ra*<^Uic/x 

4ii:f^ "0" o y i 9-9* 
'<y 7 r ! 9 e^«lftt^5*<*5. l/^U, 
l*'x*0f&©'<*->f I --*£flieft'<777 I 9 

7 t I 9 e ^{fct&r *#i?littHo 

t4^7 h 1/ >>* * I 9 d ©i/7 hfttt&TfcC 



7^-ft7HOft) x ( ? o y * j@ ffi ) T 

*Ctt, Sfi^lfflKfcfcTT/*-** 1 9 c ©#% 
» 6 I* , £ {* £ 4> i K 0 T $ , iB ft © 8 # 1$ 

c:©j&£tii§iiric •*-*>, c © t /<-*•+ i 9 
c ©*ft/*ft»w*if'x 5 Kli, ^H/^ 

* I 9 d©&a&#TIMffl]£n*7 + I 9 

y x * j 9 dt<Disii:y- Kiutt * 

UPAU. RftfifcIEr-*> HPS, iESi©tIHfc/< 
^->ffl7/<-ft7MOll!li:, fi&iEffl7/<- 

* + 7 tt*»fc*fttf J:c>c H««fcWft/ 
^!%$lJffl)-CJ:^/i^«t£i:'>7hL/^^^l 9d 

t©ryj£$Sita-fs/b'xi>'C«fc<, c©$ju3u©a: 
/^^-^©jfimJttiStwWraraiE^-ri^ii, 

- 3 2 - 

e- AB*«tt©*««i**r. ^0*aitt^ 

x-^lifcSlr**? 2 6 *fcl*B»r-:/2 7 
*»4^ot7*2 5i:J;-»ttt*.iai, & s * <* 

r-^i3>ho-74 Oii, li»lilr-^©5> 
#atfEffiir-*©fc^/x£*tTtf*>tf*r-* 

4 3^10, b y h v 9 7 / * »J 4 2 K K «t £ 

*„ t» hv 7 r»4iai»3 otii, ffl^af=7 

U 7 * 1 7RC/Bftf7l/^^ 2 0i:«LT4il 



-33- 



—201— 



-34- 



3- 174715(10) 



'J 4 2 ^Ktt $ ■£ 5 p 

t: ? t-Vv^^'J 4 2 I* It 6 B <D tt K * ft 
< 3r>i:^ft|$nt^5o tE3|ftlHx- 9 \ts 0 
^JBttb" 7 hr-*©7X/N±<D[Hite£^l2J&flS 
ttn- K©f&£tiMR*KiE LTl^, tT&IEffl r - 
^11, ?oX*- '<-<*©*#- MI IEi£te2fr& 
fTSiE©ffi;fr^£ttSx-?Tfc* Q # 2r 5Ck <k * 

0^«iis©«^. t* 7 h 7 >r >?ij0#»a<, Bit 

K-XftfcfcJS-racfcfcttafcfc* ffl IE ffl f >y 
h T 2 - * © > * y 8* K I* , m 7 0 © « C > ffi £ 
*i:J:-DTK-XiollliA<«*n*ai:, x - 

* ©&«£ UTS < <, d ©# 7 0?tflIEr - 9 
C, t C* It? o**-/<-fc©*ii*-ltjEBfc 

& 3fr A ffl IE ffl "C to * o 

tf y (•7 7 7y*'J 4 2 i: 85 tS $ n r - 9 K 
S -3 ft , 7*7>*>?frflffl8Pls]IJ&4 5i::J:^T, 
77>t>/7/<-f trM ] 9 A t iH iSi «0 ® 
tel K 3 5 © =j > ho-*£fffc$. Sisscipt 
J:?i:7^-ft7M 1 9 A <i, P!P0>< 7 7 t 

- 3 5 - 

* f? >i ? o :ni:J:t), # 7 ® ir m L fft IE frfi 
ti =b n S o 

ai 4 0©^r5j®)©(fi)K 3 5 u> e^7 ^tf 
OTffl&B & 4 5 * £©<f^KiB) m UT, t* y h 

1/ ? * 1 7*ffi»ti, C©fc£. Xr- 

7-f-K'<y*w»3ft, n-c^ 

t5^KA<*5fc», <Sl$J*O80Cs]B3 5li. U - 
*f~?&m&UZ*fr<o, Xf - ^ 2 2 ©ttfBfc 
tt*JR$, ft©*£¥<fcf2x- * £©&££#*>, 

2 0 * o 

SB 3 5 ali^7>^>r fr 'W flfl 8JJ IsJ ft 4 5 £ 7 
o 7 ? £ g tf, f 7 1^7 * 7 / * !l 4 2©RfflL 
£*t* 7 0 S, . S, li*©ttffl Llt?^. T K U 



53fci/7hl>S>X*56 (cn«s>(i S&2EI© 
1 9 e , I 9 di:«atft) , RtfT^-f t* 
ffi I 9 atK5^^t« KH'< ( m *. tf y - M 
>l->tt«Oh7>^^) 58^ifliio C © 

1 9 f , lEf-^C, ffl 9 i g. ffljE 7= - 
9 C , ffi 1 9h©3»*A>4tt!), * * K 1/ 7 h 
1/^^58 ac/FlPO^ 77 7 5 3 A<KlHn5. 

h 1/ >> * * 5 8«;o,KLK, T E> ft "T * « 

m 8 0 a an 9 f © /< 7 7 7 5 3 

/<-f tl«E, , Et . ^ 1)0 * b ft* f - * 
+ >/7>.<-ft7M 1 9 A CD ffl IE 60 J 9 g . 

1 9 h ir & •=> n 6 o zomJEmn, mw*? - 9U 

88 5 7 "CStS! U «**<*fc fT&IE8BPIP0 5 3 
0f-H8»*lUU 7* 7 >*>?-©* >, *7 

- 3 8 - 

X # £ © $ij {8 ^ , D(*ffitHL/cr-*Tfc*o 

y * 4 2©te^tt(a7 r -^8ai«6c^^naffiL/i 

* D l*tT&IEl5]l& 3 5 b , l/S>**35c*a 
Ti$Sf71/^ 1 7 © K 7 /< (DCAtA 
MP) K (ft £ 3 ft * „ l/-1fififfi3 8j)^OX 

3 5 di:-b«; h 3 ft . 

X, fc©27><, C P U iz X *) U v> X 9 3 6 g II 
*yhSnfc««ttnJ;0^3t>*5*>, HPS 
IXI-X2 I £ n frBaK S^*HSIfiIB36e 
Cj:0«^$n, NO'X ^Rjf^ffl^U i> X 9 
3 6 fi:t? h$n, :n^<K7^/<3 7*J5T 
8ffir7U7*2 0^^^ 9 nt7^f Vtf-A 
L B © m fS] ^ ftfj » ? Z o 

is/JbirotO> **l*0. 05/iia ft©tf-A^^I 
^rfiJ5 0*. ft #01 1000* tt^T, 200 A/crf© 

5/zc/of©flRffi©l/i>*h£ffl^, 
fT^T«^$n*x«;T©B7t^fffl2 5 nsT*5 
ts 2ca«©X^i'>Xi;T^5 Omn/s T3«ft 
^11, 1 cnf£ 0 2 0 osec©B*fcX fcT - K*ro * 



-37- 



—202— 



-SB- 



#Bfl¥ 3- 174715(11) 



n, # s c it ^ 5 o # © 1 <D&&fa±.tnZo 

#20 (b) (c) © fcf- ^ * 

$&k*©S8&®&ft^t*(i)t»*rfc*o 

7/<-f tTM I 9At©it&£?Tft-?o 7 

+ I* 0. 01 m ftOf-i,^t>/t7t4 

X h/SKl* I Otfc/cnltf 100 A/cnf© 

( 7 ,< - + » ) 1*1 0 ' , 7 4 > ft 12 I » J: « 

6, ff/J^gl/lOO tf ^t, 100 DUD X 1 jLt m © 

^ ffl x t § ft n i* i erf * n it -t z © k i oo ® * 
i^4;ti:ttD, i3r ® fffl rt< £ * i: ft * 0 

ffeT*. ±gB-^7CT^- - * + T 1/ -f 1 9 A £ 
-30- 

KH^i^©T, r & 7c /< * - > it tr - a ic <fc 

5 SSttri<*T&BKft *» 0*1 ^ 0. 2 /i m /U - ;P S K 
© L S J ir V * ft © * X © n fcf v h »<S Jt 

ifi5»KftB*«tt^ 

* 2©Tiwfc*©8B&&«5ri>£ft*j£ft*Jii 

fc*^, m\ 0 HC * © 8 ft ffi fi& © * S5 Wir ft * 
75>*:/77/<-f-i'7u>r©s&23tffiffl** 

t» 6 4^*©«if.ttt, lft©7AH5J: 

6 5A<^ISt5o ><*->T-*«x£lsJ»gl$7 0 

7'<-f + 7MBAA) 6 4 l=**f > 
y * V 7 1 t P1P0A ^ 7 7 7 2 *>«5^C-5o * 
*->36£S84li:/o-t?„tJ- (CPU) Tfc 9, 
'<X8*^l/t^^->f-^>f 'j 7 1 ^ 

O0T(illS:07X?75J:i:tt»i(DB 



ioo 1000^ &mv$m c tr ? h> £ i 

ns© ?o^S)WT->7HU(Di:t4, 10 
ti c /enf © \y i> X h JG&0g, 100 A / cnf © fl£ flfe ffi ffi 
TttlOO n$©«:)fc1$fB)T<kl>fr £<f^{*IOO 

^a-sraicu^x hir(i^^ft«)tffl^^^^n 

SdtKftSo ffi/h #1*1/200 tisXs T'<- 
^ 1- 7 U -fl* 200 Xiffl X 2 m fc ft »K C © 0S £ ^ 

- at u r /Jn -f n i* < , ^nft-ifPiSJ&sr 

£ *o 4 fc<t*H* 1000<E©Jsfe:&ft U^lCHz 

7[p]w©£TKa<fc'K i/:]7'<-f t«i:it 
©fyjasfctua-r*:: t a< t * * 0 

±E3lJfl!0lK J: nii\ tf- i-ArSS !©&&#*> 
©*^~MIER i5$$fc£fflIE©<aftfc£W U © 
B»fi£*7Ot"-A(0b"7 MS tc * 0 $1 <t T 

-40- 

AAe4*»JfcLTfc<©T> I o © B A A 6 4 
i©B AA 6 4 i:^®Rit'<^-> 
^ L, lo©BAA6 4Kj:*8jfc*< 

«-7t^«i>ia^<tft!l©BAA 6 4 C * Sift K # 
* C t />< T £ s * * - 7 * h£-IBrfi)±£tf*:: 
A< *I ffe T h * o 

/< 9 - > * * »J 7 I U&BAA6 4^©^«i: 
K^U-C*(3> CPU4li#BAA6 4i::*rr* 

k 7 h /< 9 - > 7 s - 9 * / * 7 i © or £ m « c 
»>i6-o tei«i2i?sS!J 7 o Tii c: n^ttm u> fifo 

/<y7 7 7 2. 3 > ho-*H)l6 SttttBA 

a e 4 ©#ffi*m«^ifr£x-**{a*a-r*o c 

©^l O0li*r>'>;uv;*?©£X'r>>'/L'£ 
2»t5cBAA 6 ^IlllSUaocfflSti, 

1«c©t^^ 7 5 ± (C I* l ID « fc \t a 

#fl3©BAA6 4©ffeK. ^T>^/Uft^^l81:it 
Tfe«t<. C ©«ftflt^©*»B«ir ft 57-7 > + 
>H/<-f t7M©!S3$il««*l(li l0ir 
T^To 6 6A(i^affi^ffi©WP6iI. 6 6Bli^ 



-41- 



—203 — 



-42- 



®M¥ 3- 174715(12) 



-fttir <*£#&sa<, *%Mmxit*<» 2 <IS©* 

6 6Bt2^jcBAA6 4 S o ffi ad> T 

r > * 6 6 B © # # , «ifiliftH^r*Ox £S 

t--AdcJ&fflfflQ&t>ia:tf sa<. ^ W 7 -t © J: 
9 T S t (6 6Ali*J££J&b'-Af3c0ffl0fla 

88 > 6 6Bli*x>i/AO , *J&5§JB 
TJtttttrtS n««S©'<* - >*B*fc L> *©R 
ft*ICBAA6 4^7 s -*CSUT\ & I* B A A 

6 4 ic J; s tr- AfiSJfc. -5ct;!><T£ 

So ^x>'>;U6 6BTIi><^->5=~^Ofgi£ 
©£*&*<««•*- S^lft t> * So 

vxM 5-enn*fc, i «c r « a < , a at «: 

C <J 5 ^ 7 > * > r 7 - f t 7 U/f © i 4 II ifii 

-43- 

1 20©«fiRTIiBAA*7^^tC|i, 2 & 7t 7 

ffiMQ8fl£»tfStfflv;*?©#&:p|ffl7!><1^ 
it U S o 

U-<©m5f£ffiffl£mi 3 0 £#i:gft|9J-f S 0 (3 
0 m l I0tl^-65^i:ti^-^^«-ft-ro 

7 /< - ^ r 2077>+>/«ffiO-^3 bl*r 

I* So 6 I tiffl*3> hQ-^ft^^, 62lii/ 
7 h ? a y ? ft, 6 3lii/»;7^f-^«T*«« 

2 &7C7/<- * + T U << © 1 f?#© K 7 h '< * - 

>f-^^i/97^f-^«i6 3^iill.lt, i/y 

IS1 40KC©^7httR£7p?VPIPOtfi;*j 
7 - * 1 2 Dtt 1 t?#© K v h<^->f-^ 
ftoTlfT£©?o??CLKft©IC #©/<*- 
>T-^i:S:bio & ff © x - * A , B , N 



ffl£*?*o #$UAi0JTIi2tt©v;*?7 5A. 

So :n^o7^n5A, 75B£ffifcr&ffl 

fc«Mafc-r* 0 *fttt«-Ci* 7 3. 7 6 li fig ffl 
*©tftfB61K 7 4, 7 7limttffi^(WP»T, iffl 

L < » 4 • »1 2l2©J:-5Kv*JMi2tttU, 

TSfc. fiiftliO^tW^lt^io */;BAA* 
v X 7 T li S/ 7 hUi>X**K5-r '<#©£»© 

tO#TS*«l/5t>6So 

gisff*fflMn&a<j&j*sns* mi 20-cu 
cni:^«iffir^pii^8fti^m^„ *fcm 

-44- 

tt # 7»J K ft 2f 3 fx , &9(®Boft'&ftf|tz>BuS 

e*h*<K?'f'<5ai;:JRi&*tt, 77^>r 

fc® 3 a *?BWT So 

CPU4 liffl»©2^7cBAACWLT 1 o&fc 
fttf <k^. '< J - > / * ij 7 1 •=> P!P0^< y 

7 r 7 2^©x-*fcffiLl*DMAKj:Of?>X'5 

;tA<T$i. PIP0'< y7 7 7 2 Tli3^a- 
5fr*©K*ft^K«fc0r - 

So P!P0'< 7 t 7 2 li 2 tc B A A © ft ft H 

M/^^5^4i^^i^TJ;i^ & ft K & >ffi i: 

l75Cti:<t»), tt^»ffi<i*ff©->7hiaffij; 
$ ff ft <g M ft < S o 

mi 5BK:/7>*:/7 , 7><-7 c i'7l/^©a 
f*fll*^?o 1*10 (a) Cft? J: 9 7/<- 

iB«dn,4. 7*7>*vy««3 a, 3 b (i E 0 



-45- 



—204— 



-46- 



3-174715(13) 



(b) i:^t«k^i:> t 20®S50*t 

-</<^(Dtt*lHJK5Ai:*©E&5 B I* (fiJ 0 
( c ) K ^ -T «fc 5 C » i/'J=>>£ffi8 9©T05 

(d) 1*¥®0-CI*!0 (b) lidCDX-XWrffi, 
RB (e) ttY-YlfI*#ti 9 0a, 9 0b 
I* ffi & E 18 T > S^e-A^V'Js^llfiS 9i: 

*4**©£Biii:-r*o '<^&&z nzrs, 

S3 Btt^ttH*Utti»*«S i 0 x IB ft £ C J: 0 

S/7 h U^X*liH*D©lSll&IRJK©t>©T<fc^ 0 

y J r-9KVtimn*$X.Z<0l~>'7 b \s » X 9 
£81*3 ■RB»»**«Hfi«-Cft 5o <H*tf 
<frtT/<-^ + »J&<256 T*5t» *»C 1*258 
*©«Rftiftft<«K<::tt4ft<* >7hU^^^<fs> 

-47- 

T £ * „ £©*(*«« cftl 60 (b) © <fc 
9 C •> 7 V ^ ^ 5 B , F7^<5 a*Wt 

J/7 M/i^^n Bi:i4«»«, 9ov9&* 
mm*** * # > # I 60 (b) Tli 

©fi?ttfcttK-tt£©8Hi0.2 itn «5-f >ft 6 
5*. 0.25/in «5 Vtt 6 4 *R#*. £ JS E 

jtEfiJfifli©$ii < ^ ^7H/^^nii^^ 

z tfr-e* s xfr-zfv h©iSj±c:*Ji»-f*c* 
#*C£*<, 01*1*0.5 /in ©7'<- * *200 x 

-49- 



7 H/ ^ ^ ^ 5 li 4 tf ? H/-n^5 
B S^Stttlfctete IttDlSf 4. C©;/7hUi> 
xnBliTTUECU->7H/^^ 
(195 t OTTtTJRS ftTL'ft* cn^T>"f- 

7H/-nntf4. D, - D 4 14 U' '> 

7 Uy^n B©H}^i*IT^^ D , . I* A 2) 

x - * , CLKIi?o,U^ C L R I* 9 »J T 
Afl-C**o mi 60 (b) K * * «k $ K * 7 h 
U i> * * 5 Bliff^|Slt7/<-f t 2 © 4 IHttK* 
T^-^t2lHl©Sffi(w^^$n> K 7 *f '< 5 a 
{* # (Sj "C £ 7 >< - * + 2f8)©Stfilw^fi5c^n, 
*/? Y U it MtoD * ~D * © 1 o £ S * 0 

affllM^*int7/<-f t 20^^X14 1 22 
A<5-1 0M©^> t 7 f 14 I 0 - 2 0 /i id , 

900 - 25oofla -e*>*o 7 2 1* — 22 a< 

8 # m © # > e ? * u 1 own it^t, r 

- 4 8 - 

> * > r «.ffiffiEft-C 1 & I ns©*agB*fU! 
ftoT£f*-CI*200 ns©&&B*ffl>&<#KKfc oT 

*> , ffe©*^>^T©B7tlM::cn£*Ttt*i* 

ftiRRI4**l*i:tKti»<t**. 
£*^>^©J:3C^*?£tf©#®#tt< * 
*A>£B7tffiEB*IHJ©(ftfcC«4^*ffil**a<> 

<f©#78ffiffl£#l 7 0 R S* 1 80t^i:K 
B«t4 9 mi 70li*HJfi^Tffl^*^7hU^ 
^^OlKia^/TU »1 B0l477>*>r7 
A-f t7Mi:fcin^7 h Ui>X*©E®£ 

©y-h*^LTa^i:»fill//:i)OT!/7 h U 
i>X*£«Jjfc-f*o h 5 > i> X * Q 1 i:Qt # * 
1 ©-< h5>l>**Q. * 

Q4*»2©-<:"<-**«i*U H>';^^ 

- 5 0 - 



—205— 



®M¥ 3- 174715(14) 



Q i /Q. i)<m \ . #2©y-h£*«lfcL, $1, 
9? 2 0 ^ o 7 ? C L K , , CLK, T* >/*7 

iftttT* 0, 200 X2OO<B0©7><-?-*£#o2 

200 ^tt^®^»c»tt$nrifia©i/7 hu^x 

* * ft tic b , Y U >> * * ri< f? » * 

£ tt m t u 200 <B & <* * tl S o 

111 8 B C T « SR., S R, , - li Jb & 

APttT/<-f tru-fBAAoiint, *mm 

«TM*200 X 200 fl8fc* 0 C © M □ S* © * *T £ ft 
0Kn4>ncDffi?|BfflttfC •/ 7 h I/ 'V * * S R , . 
SR, . -tfJBJfcdn, MO#0#&):ffffl©ERI 
<D««)»?«««i:^d^CLK, , CLK, 

-51- 

mi 90 (a) J: 5 K 110 K 

^*fettn$i&*nc *-c7ttagftBii2 *tto> 

c © Jb k ft B (b) i:^t J: ^ i:x + ■> t A 
j£ fi 0 1 1 4 * & ft £ * 0 & (: H B ( C > iZffi? 

cn*©fr, ^jcDiffl^wa a pea:**, cow 

□ © fi£ li # 2 OHlwTtJ:^ i:ltff^^o 
BP £ # 2 0 0 (a) cist? J: •} x e * * 
*> + ^ fiE S » 1 1 4 © , &HJn<D-**(z>tffSjf*<M 

2Z0ttftf=, lBfl<Dffll8 tH/>fi 7 f 
K*e>*«U10 cat * *TttSi|*S 0 ft»BB 
(b) Cft? Jt 9 CftBcJftftBllS 



-f*t, -f>><-*Q, . Q i ©ffl:fil*LTfc*o 
A*V,.l^o 7 KLK, **HOfc*WaJ:») 
5**n, : 0 H ? o , K L K , 

aT«*->fcW2-f>'<-*Q. . Q « © H / L 

& K ? o y ? C L K « A< L . ?o 7 KLK, 
# H (c >X * , JbEWl-f>/<-^0, . Q ■ © 

5o Ua^DyKLK, # L © T , £ © ffl 
*Hli»SMi4A6.nr, 4*£ft*©li»:© 
tO^TCLK, ri< H , CLK, *< L £ 'X -» fc 
Htfc^ Jm T » T , ?o,KLK, ir J: 
Of-U/lli^ ?o-;KLK, K <k 0 £ Bf 

-52- 

ftlcBB (c) K m "f J: -5 <: i» 1 1 6 'vttffitttf 
120 fccHB (d) Ciprj:^:, 

cntf^^n/: rc« e * , E,ra©xbr^ + 

S/t***llM ftc;7MttttftlBl]2 

& I* 9 I 90 (d) K^f*? 
110 ©Ht«E, , Ei mi^lJ;!)f-^i^ 
c nrw P A P *<s«t * o 

^^^©^^^^©K^^^Dv^^^^t^ic 
S fc I* SI ic f? tt -5 o 

U-<©#8&J&ffl£gi2 I 0 R £ 2 2 0t*C 
KWr*. 51 2 lBl***MiWTffl^*i/:7 M/ 
5>X*©BttB**U, 20li^7>+>^ 
7/<-f t7Mi:fci^i/7 h i/y^^Ei 



4$Bfl¥ 3-174715(15) 



#2 1 K> * 2i Jft 0J T I* 'f > >< - 

fflj£-f* 0 d©JS£> A^^IEV ,»ir*t Lttl^ia 
IV,,, liSCt 5®ts Bfl P ©tffiiMtStc U 

T 7C IC ^ "f o 

Bi$»2 2Hi:vtJ:^K, &IJflPAP©-# 
< , Vr flWTXEKBB V d„, 7*7>KCND^ 

I, gt 2 ^ d 7 K L K , , C LKi 

$2 1 h U'^^^ fe^7 Hftli* $ 

•> 7 b U 'J * 9 I* m K tf 200 m CD *> © *<200 
IB) !& # £ n * # > Cft£^0r-*A2n*> 09 * 

i* i?n # u 200 hu^^^^iftitr-e© 

-55- 

$2 20TliE l ^^HU^K L U ^ 

-^i:/7/K (Li/^^) c » Ifc L fc *< , ;n 

S* 7 8 ^foWir AftH\ 2^5c^5> + 

> r T /<- f- + T U -< CDt*l>te*IS (WJQfcMQ 
© fS3 CD 0 « ) rtlCS/7hl/S>X*RCf*o**« 

i i wpicttts-f a*, until* 

mi 70«bh5^^MIB, B 2 1 B 6 h 

1 70. S& 2 1 2 ft^fc 1 #© 

tf- 3 PJ;frffiJ©?a??<&^8U*3ll 7 0 * 

2*. #2 1 Btt & 1 *T* *• ft Tfl* 
?<83/ii, K»ffl0. 5 win tl/tU©»^« 



^fc^lf-A£Jl&St'r*<Dli->7 M* 7 T «■ UH4 

^XICKfi, # £ IE K * o C©9£«J«LT 
A^f-^?S)BLtUl^, ft&^CDSitSE, 

^. BP S # 2 20coj;^ir, ■> 7 h u i> * * © 
AWA>*«*T^B#©i|M4Cttfcir*WPAP 
©USB ! C ««SV DD ^|)0^$t> h1}?-$ 

* l ■ (H)©**aiar-*• , 0' , ( L ) * 
/XoTTESE, li L U ^ A, £ g * *< , T&ffiE, 

n J: 3 K T * ( -r - * " I " I* fc: - A * 7 t f 

-5) o ffljasomttic^cc-r * ihj p o&ffi e , (i 

> KGND^JgffiU, ffetfOfcffiE, ©H. 

-58- 

l*i l= + # iR * * o 

3y«ffi*<aST*4. **&<&>ftf&)B II2 ©ftjft 

nitcfcO. BUS Z&mfrZCOB&tTMV. 

* tzmmtr> <oOt - z- v ? > 7 & Z Offifr 
ffK^ % XffifflU^ttM U/cffflP A P C t # 

*o B l l 6 fl^««#*4 ) 2 0 

* fc* I 7 h Q • *I»^T, » i «r > 

/<-*Q, , Qi <omj}*Wi&& Z 4 ? 
Q » . Q « CDA^J ( Q * ©y-Uft) ^4*. * 

CLKi , CLKi tfiK * 2 I H t R B , 

:>x*a<#£n* 0 y - h Qi til* q • 



-57- 



—207— 



-58- 



3-174715(16) 



TXSICCLK, , C LKt Ht^8tfc5 fl 
JbES* 7 8 %mWK Xtltfs WMZ. it 

M7H-v77^k, ma 

it R £ $ V> ? 7 > * > / T /< - ^ + T U -flC 

C ft 9! oft*') 

*aHc: *ntf, tttt^tJ^ffiK, * 

» ? 9 - >T 5 * > K, fflSORtf f&8m©£T 

&x ^rfflT^^o 
4 . a sett* * kh 

*2BB^5^>y7^-ft7H(0» i 
- 5 9 - 

# i 40(4#5fiffi0!i<&®iffcMffl*^>r 
mi 50i4T/<-f- + yu*©&{*w<Di&Bjj0 > 

#1 6 0U^7> + V/7/<-"f-t7U'<©» 

6 ftjtfl*R9!-r 

70li77>+>^7^-f t7M©» 
^1 8 0 14 #1 70©E7lIttfl8*;j*-r s F0B0* 

#2 10«77^^7^-f t7MO| 

* 2 2014*2 l.B<D||IK®Cn^0«7F-r7 

®0> 

#2 4 Bl4**fcf- A»7fe$|ffi©«li6llft^0T 



■n f * 0 > 

§&50tt7'<-7 t + 7l/-f0SBffi&gI!©;/o y ? 
0, 

* 6 HI* fcf v h v 9 y y * 'J ©flj^coWBfla, 
»70U«*ffliE*tt!«-rS0, 

»80ii^5>^>rmffi©egffi)^K^-r*^ 

»90r*«^*lfflllaltt©Blttl^^D y ^0, 

# 1 O0li^5>*>iT7/<-f t7UYO» 

10l^7H^7/<-f t7M<0» 

3 mmmzytwt z®, 

#1 2Bl^7V*>/7/<-f t7HO» 

4 *ttffl«K9!-*-«H* 

$ I 30li777 : > 1 >^7/<-f t7KO!fi 

-80- 

1 , I 9Ali7"7>+>77/<-ft7M, 

2 , 19c. A Pli7^<-f t, 

3a, 3b, 19a. 19b. E, , B , 14 7 

4 !4/<* - 
5t4fl8KlttflK 
6 14 (b) ft SB, 

7 1* tr- 

1 9 d «/< » 7 t , 
19el4S/7hl/i>X* s 

2 4 I* 9 X", 

6 6 A 14 m Q SB. 

6 6 B {4 X r > /U , 

7 5 I4«#, 
110 liv^?, 

ii2 u*m®&ftkm, 

in i4xtr^^i/ t /ifc&m* 

118 I48K 
116 (4*fefc&. 



-61- 



—208— 



-62- 



3-174715(17) 



120 u&m 




^^Hi®A S ± iffi ttstdtt 

'SB 



ft a A #s± £ A 

V 



H #g± & MT « It 





6 3 



6- 





te 






T 


(s) 


> 




T 




' 7 





0 



6 6 66 abaa& f ' 

"6 a A A 6 6 6 cb 6- 



S a a a a a Iets 



3d 



—209— 



<fcBB¥ 3-174715(18) 




0> 0> 



o 



I* 

K 
1^ 

2> 



o 
a 
o 
o 

D 
□ 

a 



o 
a 
o 
o 
o 
u 
a 

D 



I 



o 
o 
o 
o 
o 
o 
a 
a 
a 



■o 

o 
o 
u 
o 

O 

■D 



•o 

O 

a 
o 
o 
a 
o 
o 
o 



T 

2) 




— 210 — 



3- 174715(19) 




—211— 



<&M¥ 3-174715(20) 




P 



8! 



1 



Oh 
Jfli 



El 
5 




p 

c 

i 



—212— 



fJBflsp 3-174715(21) 



(0 

X 



X 



5 



X 



X 



X 



I 



I 



1 



- Og ro * «n 
lu Uj Uj Uj Uj 



5 



A 



00 

iff 



TT 



i 

N 



8 

.i 
Ik 

16 



«l 

k 

i 

i 




s 

ee 



®M¥ 3- 174715(22) 




m 9 ® 



71 ZO 



BAA 



— BAA 



-64 



BA A 



8 A A 



^75 



BAA 





BA A 








m/o b 

—214— 



3- 174715(23) 




T-> **'sr 7 1 * - f v 7 u*> %z Kimm ? taw T * m 



'74 ],75A 




212a 



—215— 



>< 


1 






d 








z 








C 


c 


✓ 




c 


c 


✓ 




c 


D' 


X 


c 


1 

u 


r 


c 


c 




/ 


c 


c 


r-f/ 


T 























5Vl v ^ ' v _ Z_> S v 



J2 

00' 





— ^>)hfe 


UM • 






















: 


t i 
i ' 




I 








• » 


I 


1 
I 


SHU 




























CNj L 






11 






n .M D- 


0 85 








—216— 



<t$IW¥ 3- 174715(25) 




—217— 



3-174715(26) 



Vbr 



CLKi 



CLK 2 




Vout 



%I7 



CLK/ CLK 2 

v./ 




BAA 



A ? E t E 2 



(a J 



(b) 



(c) 



(d) 



^112 



30** 



T7T 



114 
^112 

--no 



130%*^ 





E, E z 
J 



HO 



77 > * V7""7/ *-f-YTU4*tl&.ft>&* 



m/9 m 



—218— 



3- 174715(27) 



Vbr CLKi (CLK2) 



(Q) 



ue ii6 



"' TO 



120 



(c) 



(d) 



n — m^- 1 



Wn 
G/V0 























IL0 2 0 3 









. Vout 




—219— 



&BS¥ 3- 174715(28) 






1 V'M^-T^-N } 

t 


O 






43 



—220— 



3- 174715(29) 



inject 

ff&fl&S @¥Kl989)9fll4B@B*(JP)®«pSi ¥1-239623 
®¥1 (1989) 9J325B@B#(JP)©#SI ¥1-248835 

@& IB m IS tt *S »^JI|»JI|4»TU+JSE±/>ffl4 , 1015#«l g±iH*5£&& 

in t $ q # w^jii!ijini$m t PisE±/hffl4 3 ioi5#ife m±m&z&tt. 



—221— 



